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[Specification] 

!• Title of Invention: ID Card Validity Determination 

System And Validity Determination Apparatus 

2. [Claims] 

(1) An ID card validity determination system that, on 
an ID card created by using a dot printer to record 
personal data and photographic data, checks changes 
in the density of image points at least in the main 
scanning direction or sub-scanning direction of the 
image points of the photographic data portion, and 
determines the ID card to be genuine when this period 
matches the resolution of the printer that recorded 
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the photographic data and determines the ID card to 
be false when this [period] does not match. 

(2) An ID card validity determination apparatus that 
uses the ID card validity determination system 
described in Claim 1; characterized in that it has a 
photodetector having the capability to resolve 
resolutions narrower than the minimum resolution of 
the printer that has created the ID card. 

(3) An ID card validity determination system that, in 
the case of an ID card that has formed at least the 
photographic data using sublimation dyes, so-called 
thermal sublimation recording, determines the ID card 
to be false when the reflected light in the 
photographic data portion is not nearly uniform 
through the combination of near infrared light and a 
photodetector that reacts to near infrared light to 
generate output. 

(4) An ID card validity determination system that 
records the various portions of the ID card using a 
number of printers with different resolutions and, 
when it has read the ID card, checks whether the 
respective portions match the resolutions of the 
respective printers and determines that there is a 
possibility that the ID card is not a fake when a 
match is obtained for at least one location or more. 

(5) An ID card validity determination system that 
converts personal data based on a special conversion 
formula, records results based on this conversion in 
the photographic data portion, performs conversion 
based on a conversion formula that is already known 
when it has read the personal data of the ID card, 
and determines that the ID card is genuine by the 
fact that that data matches the data read from the 
photograph portion. 

[Detailed Explanation of the Invention] 

[Purpose of the Invention] 

(Field of Industrial Application) 

This invention relates to an ID card validity 
determination system and validity determination apparatus 
that, on an ID card in which personal data that has been 
put into character form and a facial photograph of the 
person in question has been recorded, determines whether 
or not the personal data is the person shown by the 
facial photograph. 

[Prior Art] 
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Conventionally, ID cards have been formed by- 
arranging a facial photograph on paper or plastic on 
which personal data has been printed and laminating these 
all at once. ID cards are used as employee 
identification, credit cards, CD cards or cards that 
prove the identity of an individual. Recorded as personal 
data on the ID card are the person's name, date of birth, 
personal identification number (if an employee card, the 
employee number, etc.), and the issuance number of the ID 
card as well. These personal data may be made visible, 
but in some cases they may be recorded in an invisible 
status as in the case of a magnetic card. 

In the past, the amount of ID card usage was not very 
great, but recently ID cards have come into use in a 
variety of fields. However, simultaneously with this 
there has also come to be frequent illegal use relating 
to these cards. For example, the password, PIN, etc. of 
the card is found out, and another person's card is used 
illegally. 

[Problems To Be Solved By the Invention] 

The person's facial photograph is recorded on the ID 
card in addition to the personal data. Therefore, by 
visually comparing the card and the person, one can 
confirm if the person is using his or her own ID card. 
(Note that in all subsequent cases the discussion will 
assume that the recorded personal data is correct. 
Therefore, the photograph that is affixed to the ID card, 
and, if the person's face matches, the personal data 
recorded on the ID card will both be considered to be 
those of the person in question.) When this type of ID 
card is used, it is possible to commit forgery by using 
another person's ID card and affixing only one's own 
facial photograph to it; for example, the facial 
photograph portion of FIG. 10(a) is cut out and another 
person's photograph is put in as in FIG. 10(b) in order 
to misuse the other person's personal data. For example, 
if a company were to use this ID card in a work 
attendance system, it would be possible to penetrate the 
interior of another company and carry out important 
confidential information using this forged ID card. With 
regard to personal data forgery, because personal data 
consists of numbers, alphabetical characters, etc., 
special conversions are performed on these numbers and 
characters, and check codes and the like are created and 
arranged and inserted inside the personal data, so 
forgery is difficult. However, for facial photographs, 



Shibata Language Services • 1450 NW 5th CT • Gresham OR 97030 
TEL: (503) 666-4327 • FAX: (503) 661-3141 
E-mail: shibatalanguage@compuserve.com 



Page: 4 



forgery can be easily achieved by the method of switching 
to affix another person's facial photograph or the method 
of photographing the ID card with the other person's 
facial photograph affixed. The purpose of the present 
invention is to exhibit a method of determining whether 
the personal data on an ID card and the facial photograph 
of the person recorded thereupon are correct or not. 

[Configuration of the Invention] 

[Means To Solve Problems] 

In order to solve the aforementioned problems, the ID 
card reading system of the present invention is 
characterized in that it has a means for reading personal 
data and a means for also reading data that is recorded 
on the photograph portion, and it is a system for 
checking whether the data relationship between these is 
as specified and for checking the validity of the ID 
card. 

[Action] 

Because it has such a configuration, by comparing the 
read personal data or part of this data or data obtained 
using a certain conversion formula on this personal data 
with the data read from the photograph portion, it is 
possible to make determinations such that the ID card is 
proper if these match, and it is a forged ID card if a 
mismatch has occurred. 



[Embodiments] 

- First Embodiment 

A number of embodiments of the present invention will 
be indicated below while referring to drawings. First, in 
the ID card used in the present invention, it is assumed 
that data that varies according to the individual, 
specifically, personal data or facial photograph data are 
all recorded by a printer. The other common portion is 
that, even when recorded in advance by printing, when the 
individual data is recorded, it is permissible to record 
simultaneously by means of a printer. FIG. 10(a) shows a 
representative example of an ID card. In this ID card, 
the configuration uses personal data and facial 
photograph data. First, the simplest conceivable method 
of forgery is to cut out the facial photograph or affix 
another person's photograph on top of it and take a 
photograph again (FIG. 10(b)). Even if such an ID card 
were used, with an ordinary checker, only the personal 
data portion would be checked, so it would be judged to 
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be genuine. The method of preventing this will be 
indicated next. 

First as the most basic method of checking, a check 
of the facial photograph portion is performed at the same 
time, and a check is at least made as to whether or not 
this facial portion is a composite photograph that has 
been fit in after the fact. Examples of this method are 
those that read the facial photograph portion with a 
sensor inside a checker and make a determination as to 
whether it has been recorded by a printer or whether the 
photograph has been fit in. Fortunately, this ID card is 
recorded by a printer with a uniform resolution, so when 
enlargement is attempted, the respective image points can 
be clearly recognized. Specifically, the printer's 
resolution is from 8 dots/mm to 16 dots/mm, so it would 
appear that image points of approximately 125 |jm to 62.5 
urn could be seen (as shown in FIG. 1(a)). In contrast 
with this, in the case where the facial photograph 
portion is recorded by a photograph, the silver particles 
of the photograph are small particles of less than 1 jam. 
Therefore, when the facial photograph has been checked by 
a sensor, if it appears that image points equivalent to 
the resolution of the printer cannot be seen and that the 
density is continually changing, (as shown in FIG. 1(b)), 
it is nearly always thought that a photograph has been 
used, and it can be considered a forged ID card. 

Note that there are also cases in which another 
person's facial photograph is affixed to the ID card and 
the entirety is photographed to create a forged ID card, 
so by using a sensor to scan not only the facial 
photograph but other personal data portions, it is 
possible to make a determination as to whether the entire 
ID card has been forged by a photograph according to 
whether or not image points of the specified resolutions 
can be observed. 
- Second Embodiment 

A second embodiment will be shown which determines an 
ID card to be forged when the facial photograph of the ID 
card has been replaced with the facial photograph of 
another person. The facial photograph portion emphasizes 
gradation, so thermal recording apparatuses that use 
sublimation color ink are widely used. The ID card used 
in the present invention is one in which the facial 
photograph portion is recorded by a color printer that 
uses thermal sublimation ink. FIG. 2 shows the 
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reflectivity of magenta ink Thermal sublimation ink is 
nearly transparent to near infrared light. This is 
because dyes are used in sublimation ink, which are 
transparent to near infrared light. Therefore, even if 
the facial photograph portion were scanned with near 
infrared light, the reflected light would appear nearly 
uniform on the sensor. Note that, for the personal data 
portion, an ink that is mainly pigment is used, so there 
is sufficient absorption even with near infrared light, 
and therefore it is possible to read the personal data. 
In contrast with this, in IDs forged by inserting a 
photograph, etc. into the face portion, the silver of the 
photograph portion has sufficient reflective properties 
even with respect to near infrared light, so signals can 
be detected when the facial photograph portion is scanned 
with infrared light. In other words, in the case where a 
photograph is used in the facial photograph portion and 
in the case where thermal sublimation ink is used, it is 
possible to determine the validity of an ID card from the 
fact that the reflectivity when near infrared light was 
applied is completely different. 
- Third Embodiment 

In the second embodiment, a method was shown in which 
the validity of the ID card was determined by considering 
the differences in the properties of the ink of the 
facial photograph portion and the properties of the ink 
that has recorded the personal data portion, and the 
present embodiment is also a method that resembles that 
embodiment. For example, it is a method in which, after 
recording the facial photograph portion, a special 
pattern is further printed by fluorescent printing in 
such a way that visible light is emitted when ultraviolet 
light is applied. FIG. 3 explains fluorescent ink. The 
horizontal axis indicates the wavelength, and the 
vertical axis indicates the absorption or the light 
emission intensity. As shown in FIG. 3, substances with 
fluorescent ink absorb ultraviolet light and emit visible 
light as fluorescent light. Note that, as shown by the 
dashed line in the drawing, there are also inks that emit 
fluorescent light in the infrared range. When this type 
of ink is used, it is sometimes possible to make it 
completely invisible in the visible light range. In an ID 
card checker, by applying ultraviolet light, and, for 
example, reading a visible fluorescent light pattern, and 
confirming that the determined pattern is recorded at the 
determined position, it is possible to check the validity 
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of this ID card. In addition, in this case as well, it is 
possible to use it together with the first embodiment, 
etc. and adequately further confirm the validity of the 
ID card by checking that this fluorescent pattern has 
also been recorded by a fixed resolution printer. 

Note that, in the case where fluorescent recording 
has been performed, even if a special machine is not 
used, it is possible to make a determination to a certain 
extent by viewing under ultraviolet rays. Specifically, 
when a special fluorescent light pattern is visible, to a 
certain extent there is a high probability that it is 
genuine. However, there is also the possibility that it 
has been forged by fluorescent printing, so it is 
necessary to use a checker to confirm that image points 
of the specified resolution are formed. 
- Fourth Embodiment 

The methods discussed in the embodiments up to this 
point have used photographs to perform the forgery, but 
the ID card is also created by a printer, so it is 
naturally not inconceivable that the forgery could be 
created using a printer. In such a case, first, a method 
of making forgery difficult is to vary the resolution of 
the printer that records the personal data portion and 
the printer that records the facial photograph. It is, of 
course, an ID card that has been forged using a printer, 
so even if the method indicated in the first embodiment 
were used to check for a forgery, the image points 
recorded by the printer would be visible, so it would 
naturally be (mistakenly) determined to be genuine. 

Therefore, for example, it is the second embodiment 
of the present invention that, for example, when the 
resolution of the printer of the personal data portion 
and the resolution of the printer for facial photograph 
recording are varied, and the sensor of the ID card 
checker is used to read the respective portions, 
determines validity from the difference in the size of 
one of the image points generated. For example as shown 
in FIG. 4, if the personal data portion were recorded by 
a 10 dots/mm printer, image points of approximately 100 \i 
could be recorded, or if the facial photograph were 
recorded by a 12 dots/mm printer, image points of 
approximately 82.5 n would be recorded. Therefore, in the 
case where the resolutions of the printers for recording 
the personal data portion and the facial photograph 
portion have been varied in this way, when the personal 



Shibata Language Services • 1450 NW 5th CT • Gresham OR 97030 
TEL: (503) 666-4327 • FAX: (503) 661-3141 
E-mail: shibatalanguage@compuserve.com 



Page: 8 



data portion and the facial photograph portion have been 
checked using a sensor, it can be determined to be a 
forged ID card when recording is performed with image 
points of the same size. 

Note that in this embodiment two printers with 
different resolutions are used, which are the printer for 
the personal data portion and the printer for recording 
the facial photograph, but in the interest of further 
forgery prevention, it is possible to make the forgery 
preventing effects greater by varying the respective 
resolutions using a larger number and a larger variety 
printers . 

- Fifth Embodiment 

All of the aforementioned embodiments assume a case 
where a printer that has exactly the same resolution as 
the ID card creating equipment and an ink with the same 
properties could not be prepared, or if it were possible 
to prepare these, it would be possible to configure 
equipment to issue ID cards that are basically same as 
the genuine article. In such a case, for the method of 
determining the validity of the ID card, that is, the 
method of determining that the personal data and the 
person in the facial photograph match, it is necessary to 
record the personal data or part of it or data created 
from the personal data basically within the facial 
photograph as well. 

One example of this is the method of recording data 
created from the personal data within the photograph 
data, as shown in FIG. 5(a). Of course, this data 
creation method is such that it is created from personal 
data as is shown in FIG. 5(b), and only the person 
creating the ID card knows it, so it is not possible to 
set it to the appropriate number. That is, it is possible 
to determine the validity of the ID card by comparing the 
personal data and the characters in the photograph. 
However, there is, of course, also a method that uses 
current photographic technology and printing technology 
to make the forgery by using another person' s photograph 
and recording identical characters within this 
photograph. In the case where it is created by 
photographic technology, by using the first embodiment, 
it is possible to determine it to be a fake, but in the 
case where an actual printer has recorded it, it is 
considerably difficult to determine it to be a forgery. 

In such a case, the following type of response is 
conceivable. For example, it can be such that the four 
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image points of the upper right of the photograph portion 
of the ID card of FIG. 5(a) are special image points, for 
example, they may have weights such as those shown in 
FIG. 5(c). For example, when the image points are at the 
2° and 2 3 positions as shown in FIG. 5(c), this indicates 
9. And when confirmation data is calculated in FIG. 5(b), 
the numbers hidden within the image (9, in this case) may 
be further matched together and calculated. Specifically, 
the validity of the ID card is checked according to 
whether or not the confirmation data matches the results 
of reading in and calculating the personal data and the 
numbers (characters) hidden within the image with a 
machine that performs checking of the ID card. That is, 
it is considerably difficult to check the photographic 
image and discover a pattern for checking from within 
this, so it is extremely difficult to forge the ID card. 
In addition, a sophisticated printer that is able to 
faithfully reproduce the entire image would be needed. 

Note that in the case where a method such as that 
shown in FIG. 5(c) is used, for the data used in the 
calculation, it would be sufficient to have only the 
numbers hidden in the image as shown in FIG. 5(d). There 
is also hardly any conversion in extreme cases, and it 
may be output as confirmation data without modification. 
Also the confirmation data may be displayed by a system 
such as that shown in FIG. 5(c). 

- Sixth Embodiment 

If a pattern that is clearly visible to the eye has 
been recorded within the photograph, a printer may be 
used to forge it. In order to prevent forgery, a 
conceivable system would be such that the characters 
recorded in the photographic image are such that (1) 
people cannot directly read them when in a normal light 
ray status. (2) They are recorded in an enciphered 
status, and other persons are not able to determine where 
and in what status they are recorded. 

(3) By combining (1) and (2) and using a special 
light beam, the enciphered characters are read from 
within the photograph portion. 

First, as the simplest method, the character string 
obtained by a special formula from the characters or 
numbers within the personal data is normally recorded by 
invisible ink (see FIG. 3) . For example, when ultraviolet 
light is cast, it is conceivable that fluorescent ink 
that would generate visible light would be used. In 
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addition, among substances that generate visible light in 
this way, there are certain cases where the fact they are 
being recorded becomes known. Therefore, when one would 
like to keep particularly tight secrecy, it is desirable 
to use fluorescent ink that would generate infrared 
fluorescent light when fluorescent light is applied. By 
doing so, in the normal status, it will be nearly 
impossible for the characters written in the photograph 
portion to be recognized. That is, it will become 
possible to determine the validity using an ID card 
reading apparatus that has an apparatus that recognizes 
infrared light and an apparatus that generates 
ultraviolet rays within one housing. 

Note that in this case as well it would be better if 
the numbers or characters recorded in the photograph 
portion were not the numbers and characters themselves 
but specially created character codes and bar codes such 
as ASCII. Character encoding is also a type of 
encipherment, but it would be ideal to perform more 
active encipherment. 
- Seventh Embodiment 

An example of the method of enciphering personal data 
and recording it in the facial photograph will be shown. 
The facial photograph of the ID card emphasizes gradation 
and resolution, so a sublimation printer is used. 
Therefore, the respective image points are such that, for 
example, sub-control of the pulse width of the 
approximately 128 gradations is performed, and one image 
point is controlled to 128 gradations. Therefore, for the 
method of performing enciphering, a method is conceivable 
in which the strings of numbers and characters obtained 
from the personal data are replaced with the densities of 
the respective image points in one portion within the 
photograph to (encode) and record them. However, in this 
method, when changes in the ink over time and the fact 
that the differences in density between the respective 
gradations are too few is considered, employing it would 
be too incautious and absurd, and the more one thinks of 
it, the more it becomes inconceivable. 

In order to perform encipherment, it would be optimal 
to use binary information for whether the image point is 
present or not. That is, this is a method of using a 
binary pattern to record by enciphering personal data or 
a portion thereof or characters, numbers, etc. created 
from the personal data in one portion within one portion 
of the photograph. For example, one embodiment of this is 
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shown in FIG. 6(a). As shown in the figure, data is 
recorded in the angled portion of the photograph. In this 
way, the reason that this data is recorded on an angle in 
a portion of the photograph in this way is, in the case 
where this data is inserted at the outer edge of the 
photographic image, to prevent only the photograph 
portion from being replaced while leaving only this data 
portion. 

We will discuss the system of enciphering as personal 
data to record in the diagonal line region of the 
photograph portion. FIG. 6(b) is an example of this. The 
weights of 2°, 2 1 , 2 2 , 2 3 , and 2 4 are given according to 
the respective positions at the four image points in the 
drawing. This type of pattern is recorded in the diagonal 
line portion in the photograph of the ID card. For 
example, if we assume that only the 2 1 and 2 3 positions 
are recorded at the appropriate density, 2 3 x 1 + 2 2 x 0 + 
2 1 x 1 + 2° x 0 = 10 is expressed. In addition, the 
portion indicated in the diagonal line portion of FIG. 
6(b) is a dummy bit, and it is considered to be recorded 
at the appropriate density. Also, the data recording 
start position is set in advance, so data may start to be 
read from a determined position of this diagonal line 
portion. Or, a start code indicating the start of writing 
of the data may be recorded, and the data for 
confirmation may also be written from there. By doing as 
indicated above, it is possible to write the personal 
data of the ID card or a portion thereof or data created 
from this to a portion of the photograph portion. 

Note that the photograph portion is recorded by 
sublimation ink to which the three colors Y, M and C, or 
black in addition to these, have been added. As in FIG. 
6, the data written in the photograph may be recorded 
after deciding on one color among these inks. Due to the 
fact that other inks are dispersed completely randomly, a 
line in which diagonal confirmation data such as that 
shown in FIG. 6 is written is recorded. By using a method 
that writes within this data the data that determines in 
advance what color of ink the confirmation data is 
recorded in or that tells what color of data is the 
confirmation data, or one that varies the ink color in 
which confirmation data is recorded for each of the 
respective four image points, it is possible to read the 
confirmation data that is recorded in the photograph 
portion. Therefore, by comparing with the results of 
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reading the personal data portion, it is possible to 
determine the validity of this ID card. 
- Eighth Embodiment 

As an embodiment other than the seventh embodiment, 
there is a method in which the data for confirmation of 
the ID card is recorded using thermof usible color ink 
that uses normal pigments. For example, the ID card 
confirmation data is recorded using thermof usible ink 
with M pigmentation (FIG. 7(a)). Then, on top of this, 
the entire surface is colored in diagonal lines as shown 
in FIG. 7'[sic](b) for example, using thermal sublimation 
ink with M dying characteristics. That is, by doing so, 
it is only possible to confirm magenta diagonal lines 
with the naked eye. Here, when infrared light is used in 
the ID card reading machine, infrared light is 
transparent (see FIG. 2) with respect to the dye ink, so 
the pigment ink is recorded, and it is possible to read 
only the ID card and the confirmation data hidden under 
the diagonal lines. 

Above, we have indicated a number of methods of 
determining the validity of an ID card, these are all 
methods that require a reading apparatus, and the size 
and configuration of the reading apparatus vary greatly 
according to the check stage and the importance of the 
objective of usage. In the most critical locations or in 
cases of entry to a place where VIPs gather, all of the 
validity determinations indicated here are, of course, 
performed, but visual checks and the like must also be 
performed. 

However, this type of stringent check is not normally 
needed and only a simple check would be sufficient. For 
example, the most common forgery is the method of 
inserting one's own photograph into the photograph 
portion to create a forged ID card. In such a case, it is 
possible to fulfill the check functions adequately with 
one or two of these embodiments. 

FIG. 8 shows the simplest ID card validity 
determination apparatus. This apparatus consists of at 
least an infrared LED array (4) and an infrared CCD array 
(5) . The ID card (7) is moved, for example, in the 
direction of arrow A, and after the infrared light 
emitted from the infrared LED array (4) is reflected to 
the ID card (1), it is incident to the infrared CCD array 
(5) . The character portion (3) is recorded by pigment 
ink, so infrared light is sufficiently absorbed, and 
therefore the character pattern recorded in the character 
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portion (3) is input to the infrared CCD (5) . At this 
time, when the infrared CCD array (5) resolution is made 
sufficiently small, the resolution of the printer that 
has recorded the character portion (3) is obtained by a 
circuit within the apparatus, though this is not shown in 
the drawing. In cases where this character printer 
resolution is not as specified, the ID card is determined 
to be false. An ID card (1) for which a determination has 
been made that the character portion is genuine is 
further moved in the direction of arrow A, and the 
photograph portion (2) comes under an infrared LED (4) . 
If it is a genuine ID recorded by sublimation ink, when 
the photograph portion (2) has been scanned, the infrared 
light will be reflected back nearly uniformly to the CCD 
array sensor (5) . Therefore, it is possible to determine 
that it is a genuine ID card (1) in this case. If the 
photograph portion (2) has been replaced with another 
person's photograph, etc., the fact that it is a fake ID 
card will be quickly ascertained because of changes 
according to the output photograph pattern from the CCD 
array (5) . A flowchart of the ID card validity 
determination method resulting from this system is shown 
in FIG. 9. Note that, if there is leeway, it would be 
possible to determine the validity of the ID card with 
considerably high accuracy by calculating the personal 
data of the read in character portion (3), hiding this 
calculated value in advance in the photograph portion (2) 
by the various methods shown in the eight embodiments, 
and performing a check again when these data have been 
read in. 



[Effects of the Invention] 

By using this invention, it is possible to form an ID 
card determination apparatus that makes it difficult to 
forge an ID card by putting in personal data and a 
photograph and that is able to simply determine that an 
ID card is a fake even if a forged ID could be made. 

[Brief Explanation of the Drawings] 

FIG. 1 is a drawing for explaining the ID card and 
the first embodiment of the present invention. FIG. 2 is 
a drawing for explaining the reflection characteristics 
of dye ink and pigment ink. FIG. 3 is a drawing that 
explains light absorption and light emission in the case 
where fluorescent ink is used. FIG. 4 is a drawing for 
explaining another method of recording the ID card with 
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printers that have two different resolutions and 
determining the validity of the ID card by whether the 
resolution is of the specified size depending on the 
case. FIG. 5 is a drawing that shows the method of 
determining the validity of the ID card by recording 
data, which has been obtained using the personal data, in 
the photograph portion, reading the ID card, and 
determining whether or not the value obtained by 
calculating the personal data matches the data recorded 
in the photograph portion. FIG. 6 is a drawing that shows 
the method of recording the confirmation data in the 
photograph portion. FIG. 7 is a drawing that shows the 
method of recording this data by thermof usible ink and 
further using a thermal sublimation ink that is dye to 
make this data invisible to the naked eye. FIG. 8 is a 
drawing that shows the simplest example of the ID card 
validity determination apparatus of the present 
invention. FIG. 9 is a flow chart of this ID card 
validity determination apparatus. FIG. 10 is a drawing 
that shows an example of an ID card (a) and a forged ID 
card (b) in which the only the photograph portion of the 
ID card has been replaced. 



Agent and patent attorney: Kensuke Norichika 
Agent and patent attorney: [Tadayuki] Matsuyama 
FIG. 1 
FIG. 2 

/l/ Reflectivity 
/2/ Magenta ink 
/3/ Pigment ink 
/4/ Dye ink 
/5/ Wavelength 
/6/ Infrared light 
FIG. 3 

/l/ Absorption 

/2/ Light emission 

/3/ Infrared light emission 

/4/ Ultraviolet 

/5/ Wavelength 

/6/ Infrared 

FIG. 4 
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FIG. 5 

/l/ Personal data 
/2/ Formula 
/3/ Secret 

/4/ Confirmation data 

/5/ Numbers hidden in the image 

/6/ Formula 

/I / Confirmation data 

FIG. 6 

FIG. 7 

FIG. 8 

1. ID card 

2 . Photograph portion 

3. Character portion 

4. Infrared LED 

5. Infrared CCD 
FIG. 9 

/!/ Start of ID card reading 

/2/ Character portion resolution check [OK]? 

/3/ Image portion sublimation ink check [OK] ? 

/4/ Genuine ID card 

/5/ Fake ID card 

FIG. 10 



While all translations are carefully prepared and 
reviewed, please note that liability for incidental or 
consequential damages occasioned by omissions, additions, 
or differences of interpretation shall not exceed the 
translation fee. 
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